MATERIALS AND METHODS

Materials.
L-Ribulose was prepared by isomeriza tion of L-arabinose in pyridine solution according to Schmidt's method,s° and other materials were com mercially obtained.
Microorganism. Clostridium acetobutylicum (No. 214) acclimatized on L-arabinose medium was used in these experiments.
Culture conditions.
For culture conditions, accli matizing method was carried out because L-arabinose ketol-isomerase was inducibly produced.
The spores of Cl. acetobutylicum kept in sand culture was cul tivated in 10 ml of 5% corn maize in a test tube under reduced pressure, and then transfered to 70 ml of acclimative medium which contained 3.00 of Larabinose and 3% of soybean flake (adjusted at pH 6.5), and cultivated for about 24 hr.
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RESULTS AND DISCUSSION
Culture conditions
The effect of nitrogen concentration on enzyme formation was tested with soy bean flake in the range of 0.3, 0.5, 1.0 and 3.0,°c at constant carbon concentration of 3.0% Larabinose.
As Table I shows, more enzyme and cells were formed with higher concen tration of soy bean flake. In order to find suitable culture period for the maximam yield of the enzyme, the activity of the enzyme was measured as a function of time. Figure 1 shows that the optimal time for enzyme formation was 18 hr , and then the enzyme activity decreased rapidly . Therefore, cells were harvested at 18 to 24 hr after inoculation.
Partial purification of L-arabinose ketol-iso merase The first step of the enzyme purification was carried out by ammonium sulfate frac tionation.
The cell free extract (see Methods) was brought with ammonium sulfate to 30% saturation, and the precipitate formed was discarded by centrifugation at 10 ,000 rpm for 10 min. To the supernatant ammonium sul fate was further added to make 80% satura- with 0.2 M Tris-HCl, pH 7.5. The flow rate was 5 ml/15 min. The fractions showing enzyme activity were pooled and brought to 80% saturation with ammonium sulfate. The solution was centrifuged at 10,000 rpm for 10 min and the precipitate was dissolved in a small volume of 0.2 M Tris-HCl, pH 7.5. The enzyme solution (2 ml) was again applied to a Sephadex G-200 column (1.7 x 80 cm). The conditions of gel filtration were the same as those described in the previous one. As shown in Fig. 3 , the enzyme was eluted in fractions 21--35.
These fractions were combined and adjusted to 80% saturation with ammonium Properties of L-arabinose ketol-isomerase 1) Relationship between protein concentration and the enzyme activity.
There was a linear relationship between protein concentration and the enzyme activity.
2) Effect of pH and temperature.
The rate of the formation of L-ribulose from L-arabinose was measured at various pH values from 5.0
FIG. 4. Effect of pH (A) and Temperature (B).
to 9.0.
As shown in Fig.  4(A The final concentration of L-arabinose was 2 x 10_3 M. The final concentration of the substrate analogue was 10-3 M.
Relative activity is presented as per cent against the case of no addition of substrate analogue. were tested. The result is shown in Table  III . The inhibitory effect was observed in only L-arabitol. The inhibition by L-arabitol was competitive with L-arabinose (Fig. 6 ) and the Ki, the dissociation constant of E-I com plex, was calculated to be 2.30 x 10-2 M (Fig. 7) . 5) Effect of metal ions. Table IV shows the effect of several metal ions on the enzyme activity.
The enzyme was activated by Reaction mixture was as follows; 0.2 M Tris-HCl, pH 7.5 3.0 ml, stock enzyme solution 1.0 ml, 5 x 10-3 M MnCl 0.5 ml and 4 x 10-3 M substrate 0.5 ml.
in Clostridium acetobutylicum. Part I 157 37° and 45°C are listed in Table VI . According to Arrhenius, the activation energy, E, is given by velocity constant, k, absolute temperature, T, and the gas constant, R, as follows; dln k/dT=E/RT
The equation (5) becomes; log k= -E/2.303RT+const.
On plotting log k against 1/T, a linear line can be obtained and the activation energy, E, can be obtained from the slope. The activation energy, E, was estimated from the slope of the Arrhenius equation to be +7471 cal/mole (Fig. 11) 
